Educational Objectives {#s5}
======================

By the end of this session, the learner will be able to: 1.Explain the mechanisms involved in the biosynthesis, storage, and secretion of triiodothyronine (T3) and thyroxine (T4).2.Explain the regulation of thyroid secretion and the regulatory feedback loop.3.Describe the actions of thyroid hormones throughout the body.4.Describe the actions of insulin.5.Describe the actions of glucagon.6.Understand how to gather a history from a new endocrine patient effectively.7.Recognize the generic and brand names of the different types of insulin.8.Describe the onset of action and duration of action of the different types of insulin9.Understand how to create insulin regimens and how to adjust insulin dosages based on blood glucose logs.10.Teach a patient how and where to administer insulin injections.11.Explain the rationale behind the basal-bolus regimen used in insulin pumps.12.Understand how to counsel a type 1 diabetic patient on diet and exercise goals.13.Calculate a mealtime insulin dosage by using a carbohydrate ratio and a correction factor/sliding scale.14.Evaluate the role that school nurses and teachers play in the overall care of a type 1 diabetic.15.Integrate information from the history, physical, and pertinent labs in order to establish a diagnosis.16.Formulate an assessment and plan, along with the necessary follow-up appointments, once a diagnosis has been established.17.Be aware of the need for family support when diagnosing a patient with a chronic illness.18.Understand the specific criteria used to diagnose diabetes mellitus.19.Determine which patients will benefit from the use of an insulin pump and why.20.Adjust pump settings as necessary based on the patient\'s pump data.21.Explain the pathophysiology of hyperthyroidism and determine which labs to order to confirm diagnosis.

Introduction {#s6}
============

This module serves as a useful tool to understand the subspecialty of pediatric endocrinology. The compilation of case studies, along with intervening physiology presented in this resource, can supplement a user\'s pediatric rotation. Exposure to pediatric endocrinology is somewhat limited at most institutions, so this module will be able to give a well-rounded introduction to this field. Common pediatric endocrinology cases, primarily related to thyroid disease and diabetes, are explored within this module. The reason for highlighting these conditions is that they represent a high occurrence of pediatric endocrine cases encountered in clinical settings.

Medical students who are planning on rotating with a pediatric endocrinologist during their clinical years are a subset of the main target audience. Pediatric residents can also benefit from this module because it encompasses the biopsychosocial model of care, including information on how to advise on diet and exercise, how patients manage their medical care at school, and how families cope with a diagnosis of a chronic illness. These principles have the utility to be applied to multiple fields throughout pediatrics. Keeping that in mind, this module can also target students belonging to various branches of the health science field, including nursing, nurse practitioner, physician assistant, and social work students. A prerequisite of an endocrinology course is needed to utilize this resource to its fullest capacity.

In relation to other existing resources that review pediatric endocrinology cases, there are myriad textbooks and journals dedicated to publishing up-to-date research, which we referenced when conducting a literature review to develop this resource.^[@ref001]--[@ref018]^ A unique aspect of this particular resource is that it does not just present case studies. The interactive approach allows a user to learn the basics of the disease process, make decisions regarding the patient\'s care, and also think about the long-term outcomes of different treatment plans. This module serves as a convenient and interactive way to review a range of endocrinology cases, as well as other important aspects of patient care.

Methods {#s7}
=======

Creation of this module was brought about by our participation in the Texas Tech Apprenticeship Program, designed to allow first- and second-year medical students early clinical exposure and contact with faculty. The program consisted of an apprenticeship in a pediatric endocrinology clinic and a role serving as a counselor at a pediatric diabetes summer camp. The material and case studies presented are based on these firsthand experiences, as well as an extensive literature review.

Key aspects of the module\'s design include self-pacing and user interaction. The presentation ([Appendix A](#s001){ref-type="supplementary-material"}) aims to simulate a rotation in a pediatric endocrinology clinic by presenting common topics followed by real-world case studies. A generalized understanding of endocrine disorders is needed to fully utilize this material; however, no additional resources are necessary.

This module was created using Microsoft PowerPoint. By viewing the module in presentation mode, the user is able to navigate through certain subsections, answer questions, and proceed through the rest of the presentation. This presentation can be used by a single user or in a small-group setting or can be presented to a larger group for more of a discussion-based interaction.

Since the Results section below presents the analyzed data, we have also included a file depicting the raw data ([Appendix B](#s002){ref-type="supplementary-material"}). This file was made available in case users wish to see the raw data to draw their own conclusions about the efficacy of this resource.

Results {#s8}
=======

The interactive module was tested by utilizing a focus group of medical students along with pre- and postsurveys. A cohort of medical students (*N* = 26) completed both surveys and the module, with an equal distribution of first- and second-year students to third- and fourth-year students. At the time of survey initiation, first-year medical students had completed a basic endocrinology physiology course.

Details of the quantitative analysis of the study are shown in the [Table](#t01){ref-type="table"}. The answer scale used in the surveys was from 1 to 5, with 1 being the least likely/useful and 5 being the most likely/useful. As is evident in the [Table](#t01){ref-type="table"}, all the *p* values comparing both the pre- and postsurveys were less than .01. Although it is not appropriate to state that this change is statistically significant based on the small sample size of 28 and no sample-size calculation, a general trend of these data can still illustrate the utility of this module. The general trend shown is that users become more confident in their knowledge base after completing the interactive module and appear to feel more comfortable in clinical skills as well. Users ranked the usefulness of the module as 4.27 (± 0.72) and the overall satisfaction as 4.35 (± 0.69), showing that the large majority of medical students benefitted from this interactive learning module.

###### Details of Quantitative Analysis of Learning Resource

  Survey Question                                                                                                 Presurvey   Postsurvey   *p*             
  --------------------------------------------------------------------------------------------------------------- ----------- ------------ ------- ------- -------
  How comfortable are you in approaching a pediatric endocrinology patient in a clinical setting?                 2.41        0.966        3.692   0.549   \<.01
  How would you rate your understanding of the function/physiology of the thyroid gland and endocrine pancreas?   3.462       0.79         4.154   0.464   \<.01
  How familiar are you with the usage and indications of various types of insulin?                                2.718       1.025        3.885   0.816   \<.01
  Would you feel comfortable implementing a diet and exercise plan for a type 1 diabetes mellitus patient?        0.256       0.442        0.692   0.471   \<.01
  How likely are you to use an additional resource to learn about pediatric endocrinology?                        3.513       1.097                        N/A
  How useful was this module in learning to approach pediatric endocrinology patients?                                                     4.269   0.724   N/A
  What is your overall satisfaction with this learning module?                                                                             4.346   0.698   N/A

Blank cells indicate questions that were included in either the pre- or postsurvey, but not in both; *p* values are available only for those questions included in both the pre- and postsurveys.

Qualitative metrics were also obtained in the form of a question inquiring about suggestions for improvement. One user suggested adding a voice-over to explain certain parts of the presentation. Another user expressed satisfaction in the module with the statement "I would love if one of these was made for each clinical rotation in my future." Overall, the module received very positive results in this focus group.

Discussion {#s9}
==========

This interactive module was created to accomplish a few goals, namely, to review endocrine physiology, understand the biopsychosocial model of children diagnosed with an endocrine disorder, and utilize simulated case studies to become familiar with patient management. A culmination of personal experiences in a pediatric endocrinology clinic and diabetes summer camp, as well as an extensive literature review, served as the inspiration for designing the module. When a user walks through the interactive learning module, he or she is able to learn the basic science and clinical skills needed to excel in a pediatric endocrinology rotation. Testing this module using a cohort of medical student peers proved to be very successful. Survey data showed that students were amenable to using a resource outside of their school materials to study for pediatric endocrinology. It is encouraging that this same group of students rated this specific resource highly in both utility and satisfaction. The main target audience includes medical students who will rotate with a pediatric endocrinologist, but pediatric residents would most likely also benefit from this content. As stated in the Introduction, the fact that this module presents extra information in addition to case studies allows the user to have the full range of information available in just one resource. A medical student can learn the basics of a disease process, then attempt to manage a case based on what has been learned. The survey results indicate that users experienced an increase in both basic science and clinical skills components. A medical student or resident at any institution can utilize this resource to become more familiar with the pediatric endocrine population and its specific needs.

A major challenge encountered when developing this module was creating a resource that could supplement traditional medical school education without being too repetitive. The process of categorizing information into logical subcategories made the module less intimidating and easier to comprehend. It was important to include aspects of the biopsychosocial model in this project because the unique challenges of chronic pediatric endocrine patients are not necessarily highlighted or discussed in depth in medical school. After spending a week at a diabetes summer camp, it was interesting to gain insight into exactly what the day-to-day life of children with type 1 diabetes mellitus is truly like. By explaining insulin regiments, insulin pumps, school care, and so on, this module aims to provide a glimpse into a typical day of a type 1 diabetic\'s life.

One limitation of this module is that it is not formatted to be used on a mobile device. The intended medium was a PowerPoint slide show in presentation mode on a laptop or desktop computer, but feedback from the surveys indicated that the module does work well on tablets. With a huge majority of medical students using a tablet or laptop as their main accessory for studying, this module is largely accessible. A potential future application for this module is for it to be used in a group setting, in which students can work through the module together and discuss content when conflict arises. There is the option for only the case-study portion of the module to be used in this type of a setting.

Appendices {#s10}
==========

###### 

A. Case Studies In Pediatric Endocrinology.ppt

B. Survey Data.xls
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